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Abstract 
Power industry plays an important role in the development of national economy. Researching into the relationship 
between China’s power industry and national economy can provide references for policymakers of power industry 
and national economy. Firstly select the index system and prediction method. Secondly according to the sample data 
from 2003 to 2008, the prediction precision is tested and all the indicators are predicted from 2010 to 2015 based on 
optimal model GM (1, 1). Thirdly, the correlation coefficient and coupling between power industry and national 
economy are calculated and the trend of coordinated development is analyzed. The result shows the coupling will be 
maintained at about 0.6, and the stability of coordinated development between national economy and power industry 
will be further enhanced in the coming years. 
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1. Introduction 
With the improvement of social modernization, power has become increasingly prominent in the 
national economic development. The production and adequate supply of power can provide the necessary 
for economic development, social progress and living standards .While the shortage of power will have a 
huge negative impact on national economy and national lives. For example, the blackout occurred in 
interconnected North America power grid that happened in 2003 caused direct economic losses of 30 
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billion dollars [1]. The topic that seizing the relationship between power development and economic cycle, 
and adopting scientific strategy which can avoid the power production in the state of shortages and excess, 
has become an important part of power system scientific management. In recent years, with the 
development of power industry and the adjustment of economic structure, it is gradually inclined to 
develop coordinately between China's national economy and power industry [2]. So, research into the 
coordination between national economy and power industry, and make a trend analysis between them in 
the future, which will contribute to making policy for power industry and national economy. And it also 
can provide some references for power balance construction in China. 
2. Selecting index system and prediction method 
2.1.  Selecting index system 
Index system which measures the coordinated development of national economy and power industry 
should truly reflect internal characteristics, development state, and the relationship between the national 
economy and power industry. Firstly, select the indicators by expert consultation according to the 
principle which relate with power industry or national economy. Secondly, pick out the indicators which 
are used frequently according to the related researches included in CNKI database (China National 
Knowledge Infrastructure). Thirdly, integrate the selected indicators by using principal component 
analysis [3]. The final index system is as follows. 
• Indicators of national economy: GDP (X1, 109 Yuan); Government Revenue(X2, 109Yuan); Total 
Exports of Goods(X3, 10
9 dollars); Utilization of Foreign Capital (X4, 10
9 dollars);  Foreign Exchange 
Reserves (X5, 10
9 dollars);  Permanent Assets Investment(X6, 10
9 Yuan). 
• Indicators of power industry: Installed Capacity (Y1, 104KW); Power Consumption (Y2, 109KWh); 
Power Generation (Y3, 10
9KWh). 
2.2. Selecting prediction method 
At present, there are many prediction methods, such as time series prediction [4], neural network 
prediction [5], and so on. While the application of every method has its own condition: Regression 
prediction establishes on the basis of variable relationship which need theoretical basis, and the number of 
samples should be not less than 15; Time series prediction establishes on the basis of variables’ memory. 
Though ARMA model is provided with mature theory, it is subjective to select the appropriate model 
which uses trial-error method; It is necessary of input-variables and output-variables for neural network 
prediction, and it is not suitable for this paper; Gray prediction is suitable for less data and fluctuating 
samples, and can also dilute the impact of error accumulation, so it can be used to make a prediction 
accurately. Considering the characteristics of samples and research theme, gray prediction is used by this 
paper. 
3. Optimal model GM (1, 1)  
3.1. Optimal GM (1, 1) 
Model GM (1, 1) is the basis of the Grey System, and it can make a prediction without a great deal data. 
However, there are many restrictions of model GM (1, 1)[6].Considering the restrictions and improving 
the prediction precision, an optimal model GM(1,1) which provides a more logical calculating formula of 
background value is used in this paper[7]. 
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3.2. Precision test 
There are generally three ways to make a test on the precision of Grey system theory, which are 
residual error test, mean-square deviation test and Correlation test. The standard is just as follows: 
• The value of average relative error should be less than 5%. 
• The value of mean-square deviation ratio should be less than 0.35. 
• The value of small error probability should be more than 10%. 
• The value of correlation coefficient should be more than 0.6. 
4. Empirical analysis 
4.1. Model precision test and indicator prediction 
Based on optimal model GM (1, 1), this paper selects sample data from 2003 to 2008，and estimates 
prediction equation. Then the prediction precision of optimal model GM (1, 1) is tested. After that, the 
evaluation index of the coordinated development between power industry and national economy from 
2010 to 2015 are predicted. Table1 shows the test result on prediction precision of national economy 
indicators. Table2 shows the test result on prediction precision of power industry indicators. 
To average relative error, it can be seen from Table1 and Table2 that all indicator prediction precisions 
have reach the standard with the critical level of 5%. The correlation  of all indicators are above 0.67.All 
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small error probability of indicator prediction are less than 10%,and mean-square deviation ratio of all 
indicator predictions are less than 0.35.Above all, every indicator prediction of the coordinated 
development between power industry and national economy has meet the standard of the test. So we can 
predict the indicators from 2010-2015.The prediction results of all indicators are as shown in Table3. 
Table 1. The test result on prediction of national economy 
indicators Table 2.The test result on prediction precision of power 
industry indicators 
Indi
cato
rs
Average
relative
error 
 (%) 
Correlation Small 
error 
probabilit
y (%) 
Mean-
square 
deviation
ratio
Y1 2.2761 0.859934 3.052065 0.129289 
Y2 2.1048 0.801121 4.448388 0.162375 
Y3 1.8334 0.763926 4.612493 0.170579 
Table 3.Prediction results of indicators from 2010 to 2015 
Indicators Year 
2010 2011 2012 2013 2014 2015 
X1(109 Yuan) 413618 486551 572343 673263 791977 931625 
X2(109 Yuan) 94841 117912 146596 182257 226594 281715 
X3(109 dollars) 22256 27552 34107 42223 52269 64705 
X4(109 dollars) 1127 1258 1405 1569 1752 1956 
X5(109dollars) 34657 46314 61891 82707 110524 147697 
X6(109yuan) 266886 333428 41656 520423 650179 812288 
Y1(104KW) 107796 124526 143852 166177 191967 221760 
Y2(109KWh) 44387 49815 55907 62744 70417 79029 
Y3(109KWh) 39564 44322 49652 55623 62312 69805 
4.2. The coupling and trend analysis 
Define the formula of correlation coefficient [8] is 
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where ( )
X
i
tZ  and ( )
Y
j
tZ   represent the standardization values of the indicators of national economy and 
power industry at t time respectively;  ρ is the standardized coefficient, and let ρ  =0.5; ( )( )i j tξ  is the 
correlation coefficient at t time. 
Calculate the mean of correlation coefficient ( )( )i j tξ  by dividing the sample number k, and we can get 
correlation coefficient matrix γ  which reflects the coupling relationship between national economy and 
Indicators Average 
relative
error 
 (%) 
Correlation Small 
error 
probability
（%）
Mean-
square 
deviation
ratio
X1 1.2788 0.8242 1.65724 0.0198 
X2 3.7236 0.6741 4.3236 0.3425 
X3 2.4131 0.7377 8.577793 0.3341 
X4 5.0001 0.8765 9.325414 0.2184 
X5 1.6592 0.9488 8.93005 0.3440 
X6 0.6932 0.9025 6.08493 0.3183 
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power industry. Then calculate the means of correlation matrix γ in rows and columns. And according to 
them, we can select the most important indicators of national economy on power industry and the most 
important constraint indicators of power industry on national economy. In order to calculate the coupling 
of power industry and national economy, we can further construct coupling model on the basis of (7). 
And the coordination degree of power industry and national economy can be calculated. The formula of 
coupling model is as shown in (8). 
1 1
1
( ) ( )( )
m n
i
i j
C t j t
m n
ξ
= =
= × ∑∑     (8) 
where C(t) is the coupling of power industry and national economy ;m and n are the sample numbers 
of national economy and power industry respectively. 
The correlation coefficient matrix of the indicators of power industry and national economy from 2010 
to 2015 can be calculated on the basis of tableⅢ, and the result is shown in Table4. 
Table 4 The correlation coefficient matrix of the indicators 
from 2010 to 2015 
 Y1 Y2 Y3 Mean 
X1 0.93452 0.87253 0.86962 0.89 
X2 0.78333 0.75845 0.75718 0.766 
X3 0.79311 0.76624 0.76488 0.773 
X4 0.89593 0.98448 0.98993 0.957 
X5 0.65114 0.64753 0.6473 0.647 
X6 0.77257 0.7498 0.74864 0.757 
Mean 0.8051 0.7965 0.7963  Fig. 1. The trend of coupling of national economy and 
power industry from 2010 to 2015
As is shown in Table4, the correlation of power industry and national economy is strong, and the 
correlation coefficients of all indicators are all above 0.6. From the perspective of power industry, 
Utilization of Foreign Capital has the strongest correlation with power industry; GDP is the second one; 
Foreign Exchange Reserves has the weakest correlation with power industry. From the perspective of 
national economy, Installed Capacity has the strongest correlation with national economy; Power 
Consumption is the second one; Power Generation has the weakest correlation with national economy. So 
it can be concluded that Utilization of Foreign Capital and GDP are more important indicators of national 
economy which have impact on power industry, and Installed Capacity is more important indicator of 
power industry which have impact on national economy. According to Table3, Utilization of Foreign 
Capital and GDP will have significant growth, and these two indicators have strong correlation with 
power industry. So we can deduce that China's economic development will have a significant role in 
promoting power industry development. Meanwhile, the development of power industry, especially the 
development of Installed Capacity, will promote China's economic development. 
According to (8) and Table4, the coupling of national economy and power industry can be calculated. 
Fig. 1 shows the trend of coupling of national economy and power industry from 2010 to 2015. As is 
shown in Fig. 1, the trend of coupling of national economy and power industry from 2010 to 2015 is 
fluctuated. It reaches a peak at the year of 2011, and then falls at the year of 2012 and 2013, but it rises at 
the year of 2014, and falls again at the year of 2015.Although the trend of coupling is fluctuated, the 
extent of fluctuation will decrease with the years. So, the conclusion can be made that although the trend 
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of coupling of national economy and power industry from 2010 to 2015 is fluctuated, the extent of 
fluctuation will decrease with the years. This means the stability of coordinated development of national 
economy and power industry will be further enhanced in the coming years. And it also can be seen from 
Fig. 1 that the coupling will be maintained at about 0.6. 
5. Conclusions 
According to the above analysis, the following conclusions can be made: 
• By the analysis above, with regard to all the indicators of national economy that impact on power 
industry, Utilization of Foreign Capital has the strongest correlation with power industry which is 
0.957 and GDP is the second one which is 0.89, while Foreign Exchange Reserves has the weakest 
correlation with power industry which is only 0.647. Meanwhile, with regard to all the indicators of 
power industry that impact on national economy, Installed Capacity has the strongest correlation with 
national economy which is 0.8051 and Power Consumption is the second one which is0.7965, while 
Power Generation has the weakest correlation with national economy which is only 0.7963. Searching 
the relevant literatures [1,2], it can be found that the majority previous studies on the relationship 
between China’s power industry and national economy only focused on the relationship between 
economic growth and power consumption. However, from the study in this paper, the indicators of 
Installed Capacity, Power Consumption and Power Generation all have high correlation with economic 
growth. So, when researching to the relevant issues, these three indicators should be included. 
Utilization of Foreign Capital and GDP should also be included when selecting the relevant indicators 
of national economy.  
• The trend of coupling of national economy and power industry from 2010 to 2015 will fluctuate in the 
coming years. But the extent of fluctuation will decrease with the years. The stability of coordinated 
development of national economy and power industry will be further enhanced in the coming years, 
and the coupling will be maintained at about 0.6. 
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